Axonal transport of putrescine, spermidine and spermine in normal and regenerating goldfish optic nerves.
Radopactove putrescine, spermidine or spermine was injected into the right eye of normal goldfish and fish in which both optic nerves had been crushed 18 days earlier. Fish were sacrificed 0.25-21 days after injection. Trichloroacetic acid-soluble and -insoluble material was extracted from the right retina and both tecta and assayed for radioactivity (significant differences between left and right tecta suggesting axonal transport). The nature of the radioactivity in the TCA-soluble fraction was determined on an amino acid analyzer. Results indicate that putrescine is not axonally transported in intact goldfish optic nerves, but that during regeneration of the optic nerve large amounts of putrescine are axonally transported at rates similar to the fast component of protein transport. Spermidine appears to be axonally transported both in intact optic nerves and in regenerating optic nerves, and at an intermediate rate of transport; the amount of spermidine transported is significantly increased during regeneration. Spermine is also axonally transported in intact and regenerating nerves, at a rate similar to the rapid rate of protein transport. The amount of spermine transported appears to be slightly less in regenerating than in intact nerves during early stages of regeneration, but increases during later stages of nerve regeneration. The results suggest that putrescine and spermidine may be preferentially transported during nerve regeneration, while spermine and spermidine are transported extensively in intact nerves.